Induction of drug-metabolizing systems and related enzymes with metabolites and structural analogues of stilbene.
trans-Stilbene oxide has been found to be a new type of inducer of drug-metabolizing systems. In order to identify the true inducer and to determine the structural requirements for induction, rats were treated with metabolites and structural analogues of stilbene. Subsequently, hepatic levels of cytochrome P-450, microsomal epoxide hydrolase, and cytoplasmic glutathione S-transferase were assayed. All three enzymes were induced by cis- and trans-stilbene and cis- and trans-stilbene oxide. In addition, epoxide hydrolase and glutathione S-transferase activities were induced by benzoin and benzil. In contrast, the diols and benzoic acid had little, if any, effect. The main conclusions drawn from these findings are that: (1) trans-stilbene oxide itself seems to be the inducer of drug-metabolizing enzymes; and (2) benzil is more selective as an inducer of epoxide hydrolase than is trans-stilbene oxide. Attempts to induce epoxide hydrolase with other structural analogues of stilbene led to the following conclusions: (1) two phenyl rings are required for induction; (2) the induction is not as great if the rings are substituted or one of the ring carbon atoms is replaced by a nitrogen; (3) a carbon bridge between the phenyl groups generally results in a greater induction, especially if the bridge contains an epoxy group or one or two keto groups.